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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYaromuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHHUS POJU AKCUOMATHKH MpU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33724 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronInxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPsS U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE T€OMETPHUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebGHoro kypca «l['eomerpus» Ha yriayOJaEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBo. IloHATHE 00 aKCMOMaTHYECKOM IIOCTPOCHUM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCTB IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIe
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieNbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMU, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MPAaBWIbHAS TPEyrojbHas NUpaMuia W MPaBUIbHBINA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOIOI'PDAaHHHUKE: CUMMETPHUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. I[IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalspHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMaah chepsl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS IWJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI H KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYTr MPSMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3UIMK 00YYarOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aUMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOTO ITOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUH, pacCyKACHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06e301acHOro 00opasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaiuu,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUNS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH THUMOTE3Yy, apTryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, SBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoOIecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPY PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenesiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JIPYrMMH YJIEHAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMHU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH IMOHATUSIMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELICHUM MATEMATHYECKUX 33]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JieMbl, MOJIEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPUH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OIKCAaHHBIM OKOJIO Cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPAllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATD,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHIATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
bubnnoreka IIOK
L Brenetiie b cTepeomeTpitio 23 L https://lesson.edu.ru/902.3/10?class=10
5 B3anMHOE pacnosiokeHue NpsiMbIX B 5 1 bubnnorexka HOK
MIPOCTPAHCTBE https://lesson.edu.ru/902.3/10?class=10
3 [TapannenbHOCTb NPSAMBIX U 8 bubnuoreka [JOK
IIJIOCKOCTEN B IIPOCTPAHCTBE https://lesson.edu.ru/902.3/10?class=10
4 IlepnieH qUKYIAPHOCTD MPSAMBIX U o5 bubnmnorexka HOK
IIJIOCKOCTEN B IIPOCTPAHCTBE https://lesson.edu.ru/902.3/10?class=10
bubnmnoreka
5 16 1
Y TIIBL 11 pACCTOSHHS https://lesson.edu.ru/902.3/10?class=10
bubmmoreka [IOK
6 M 7 1
HOTOTPAHHIH https://lesson.edu.ru/902.3/10?class=10
bu6nuoreka [IOK
7 B 12
FICTOPEL B POUTPARCTES https://lesson.edu.ru/902.3/10?class=10
3 [ToBTOpeHnue, 06001IEeHNE 1 5 5 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHui https://lesson.edu.ru/902.3/107class=10
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 0

[NPOT'PAMME



https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10

11 KJIACC

KosanuyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Ne i/ Konrposbnusie  IIpakrunyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
bu6nuoreka [JOK
1 A 1 1
HATHTIHACCKA reoMeTpr > https://lesson.edu.ru/902.3/117class=11
5 [ToBTOpeHME, 00600IICHNE 1 15 1 bubnmnoreka HOK
CHCTEMAaTHU3alNs 3HAHUMN https://lesson.edu.ru/902.3/117class=11
N bubmuorexa [JOK
17 1
3 Obém MHorOrpanHiKa https://lesson.edu.ru/902.3/117class=11
bubnnoreka IIOK
4 T 24 1
©1a BpatiemA https://lesson.edu.ru/902.3/117class=11
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 bu6nuoreka [IOK
KPYIJIBIX TEJ https://lesson.edu.ru/902.3/11?class=11
bubnuoreka [IOK
1
6 JlpuiceHus > https://lesson.edu.ru/902.3/11?class=11
7 [ToBTOpEeHuEe, 06001IeHNE 1 17 9 bu6nuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://lesson.edu.ru/902.3/11?class=11
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
ITPOTPAMME



https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KouaunuyecTBO yacos Jara
JJIeKTPOHHBbIe U (POoBbIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer Kontpoabubl  IlpakTuueckn  M3Yy4YeHH
pecypcbl
n 0 e padoThl e padoThl |
OcHoBHbIE NpaBUIa
M300paKeHHs Ha bubmuorexa [JOK
PHUCYHKE IIJIOCKOCTH, 1 https://lesson.edu.ru/lesson/580¢16f0-5fel-4¢49-bd83-
napajieabHbIX daca41d912a2?backUrl=%2F902.3%2F10%3Fclass%3
IPAMBIX (OTPE3KOB), D10
CepeIMHbI 0Tpe3Ka
IToasarus
CTEPEOMETPHUU:
TOYKA, Ipsmas,
IJIOCKOCTb,
bu6mmoreka [IOK
MPOCTPAHCTBO.
OCHOBHbIE IhABIIA 1 https://lesson.edu.ru/lesson/d563cdf9-a6¢0-4205-baa3-
P 63d982c8c57?backUrl=%2F902.3%2F10%3Fclass%3
n300paxKeHus Ha D10
PUCYHKE IIJIOCKOCTH, T
napauieIbHbIX
HPSIMBIX (OTPE3KOB),
CepeIMHbI OTPE3KA
IMousTus:
NepeceKarouecs but6mmoreka [JOK
IUIOCKOCTH, 1 https://lesson.edu.ru/lesson/91095468-9b61-4fe0-bdaa-
MEPECEKAIOIIHNECS dal103b515e26?backUrl=%2F902.3%2F10%3Fclass%3
npsaMas u D10

IJIOCKOCTE;



https://lesson.edu.ru/lesson/580c16f0-5fe1-4c49-bd83-daca41d912a2?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/580c16f0-5fe1-4c49-bd83-daca41d912a2?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/580c16f0-5fe1-4c49-bd83-daca41d912a2?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d563cdf9-a6c0-4205-baa3-f63d982c8c57?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d563cdf9-a6c0-4205-baa3-f63d982c8c57?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d563cdf9-a6c0-4205-baa3-f63d982c8c57?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/91095468-9b61-4fe0-bdaa-da103b515e26?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/91095468-9b61-4fe0-bdaa-da103b515e26?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/91095468-9b61-4fe0-bdaa-da103b515e26?backUrl=%2F902.3%2F10%3Fclass%3D10

HOJIYIPOCTPAHCTBO

IHousarus:
NepeceKaroIuecs
bubnuoreka LIOK
IUIOCKOCTH,
I ——— https://lesson.edu.ru/lesson/386dfeld-7964-4285-9cf0-
p H 91d99662f633?backUrl=%2F902.3%2F10%3Fclass%3
npsMas u D10
IJIOCKOCTE; o
HOJTYIIPOCTPAHCTBO
MHoOrorpaHHukH,
n300paxeHue
. bubmuorexa [JOK
MPOCTEULIAX
O — https://lesson.edu.ru/lesson/696bc6ab-a297-4862-a476-
pocTp 95b4117f2e7d?backUrl=%2F902.3%2F 10%3Fclass%3
HECYIIECTBYIOIINX T
00BEKTOB
MHoOrorpaHHukH,
n300pakeHune
N bu6nuoreka [IOK
MPOCTEHIIINX
DOCTDAHCTECHHBIX https://lesson.edu.ru/lesson/aelcd72a-4410-4443-ae42-
poctp 8a88c539d259?backUrl=%2F902.3%2F10%3Fclass%3
uryp,
D10
HECYIIECTBYIOIINX
00BEKTOB
AxcuoMsl bu6nunorexa LIOK

CTCPCOMCTPHUH U
MECPBLIC CIICACTBUA
N3 HUX

AKCHUOMBI
CTEPEOMETPUHU U
NepBbIE CIECTBUS

https://lesson.edu.ru/lesson/5b0ca80d-b349-4b87-81cf-
ladf7dbb6d5e?backUrl=%2F902.3%2F10%3Fclass%3
D10

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/348a9dce-d1af-4f76-al2e-
b273b9c867372backUrl=%2F902.3%2F10%3Fclass%3



https://lesson.edu.ru/lesson/386dfe1d-7964-4285-9cf0-91d99662f633?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/386dfe1d-7964-4285-9cf0-91d99662f633?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/386dfe1d-7964-4285-9cf0-91d99662f633?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/696bc6ab-a297-4862-a476-95b4117f2e7d?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/696bc6ab-a297-4862-a476-95b4117f2e7d?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/696bc6ab-a297-4862-a476-95b4117f2e7d?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/ae1cd72a-4410-4443-ae42-8a88c539d259?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/ae1cd72a-4410-4443-ae42-8a88c539d259?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/ae1cd72a-4410-4443-ae42-8a88c539d259?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/5b0ca80d-b349-4b87-81cf-1adf7dbb6d5e?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/5b0ca80d-b349-4b87-81cf-1adf7dbb6d5e?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/5b0ca80d-b349-4b87-81cf-1adf7dbb6d5e?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/348a9dce-d1af-4f76-a12e-b273b9c86737?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/348a9dce-d1af-4f76-a12e-b273b9c86737?backUrl=%2F902.3%2F10%3Fclass%3D10

U3 HUX

O
[y
o

10

11

AKCHOMBEI
CTEPEOMETPUHU U
NepBbIC CIECTBUS
u3 Hux. CrocoObl
3a/IaHus IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHus
MPSMBIX U
IUIOCKOCTEH

N3o0paxeHune
CeueHHH MupaMubl,
KyOa U MpHU3MBI,
KOTOpBIE ITPOXOJAT
yepe3 ux péopa.
N3o6paxkenue
nepecedeHmst
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpammvBanue
MOCTPOEHHBIX
CEYCHUH pa3HbIMU
L[BETaMHU

Nzobpaxenue
CCYCHUH MUPaMHIBI,
KyOa ¥ MpHU3MBl,
KOTOPBIE MTPOXOAST
yepe3 ux péopa.

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/15afb49f-7e24-4f36-b3cl-
7d371ab6f693?backUrl=%2F902.3%2F10%3Fclass%3
D10



https://lesson.edu.ru/lesson/15afb49f-7e24-4f36-b3c1-7d371ab6f693?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/15afb49f-7e24-4f36-b3c1-7d371ab6f693?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/15afb49f-7e24-4f36-b3c1-7d371ab6f693?backUrl=%2F902.3%2F10%3Fclass%3D10

12

13

N3o06paxkenue
nepeceyeHust
MOJTy4YEHHBIX
IIJIOCKOCTEH.
PackpaimBanue
IIOCTPOEHHBIX
CEYCHUH Pa3HBIMU
1[BETaMU

N3o0paxeHue
CeUeHHH MupaMubl,
Ky0a ¥ pHu3MBl,
KOTOpBIE ITPOXOJAT
yepes ux péopa.
N3o6paxkenue
NIEPECEUCHUS
MOJIy4YEHHBIX
IIJIOCKOCTEM.
PackpammvBanue
MIOCTPOEHHBIX
CEYEHUH Pa3HBIMHU
[[BETaMU

Nzobpaxenue
CCYCHUH MUPaMHIBI,
KyOa ¥ MpHU3MBl,
KOTOPBIE MTPOXOMIST
yepe3 ux péopa.
N3ob6paxenue
nepeceyeHust
HOJTY4EHHBIX




14

15

IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX
CEYEHUM pa3HBIMU
[[BETaMU

Meton cnenoB s
MOCTPOCHUS
CEUYECHUU

Merton caenoB i
MIOCTPOCHUS
ceueHuii. CBoiicTBa
MepEeCEeUCHU I
pr[MI)IX n
IUIOCKOCTEH

bubnuoreka LIOK
https://lesson.edu.ru/lesson/d54f45d5-24d4-4f04-8ec3-
09623b3dd0ee?backUrl=%2F902.3%2F10%3Fclass%3
D10

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/278cec61-4fa8-485d-a655-
6aee4995bf14?backUrl=%2F902.3%2F10%3Fclass%3
D10

16

MeTton cnenoB ans
MOCTPOCHUS
ceuennii. CBoiicTBa
MepeceueHU
HpﬂMI)IX n
MIOCKOCTEH

17

[TocTtpoenue
CEYeHU! B
nupamujie, Kyoe mno
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX
YEpTEKEN U 3aMUCh
11aroB MOCTPOEHUS



https://lesson.edu.ru/lesson/d54f45d5-24d4-4f04-8ec3-09623b3dd0ee?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d54f45d5-24d4-4f04-8ec3-09623b3dd0ee?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d54f45d5-24d4-4f04-8ec3-09623b3dd0ee?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/278cec61-4fa8-485d-a655-6aee4995bf14?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/278cec61-4fa8-485d-a655-6aee4995bf14?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/278cec61-4fa8-485d-a655-6aee4995bf14?backUrl=%2F902.3%2F10%3Fclass%3D10

18

19

[TocTpoenue
CEYeHU! B
nupamue, Kyoe mno
TpE€M TOYKAM Ha
péopax. Coznanue
BBIHOCHBIX
YEpTEKEN U 3aIUCh
[1aroB MOCTPOCHUS

[TocTpoenue
CEeYeHU! B
nupamuse, Kyoe mo
TpEM TOYKAM Ha
pébpax. Coznanue
BBIHOCHBIX
yepTexeH U 3alnuch
11aroB MOCTPOEHUS

20

21

[TocTpoenue
CEYeHU! B
nupamujie, Kyoe no
TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX
YepTeKeH U 3alnch
111aroB MOCTPOEHUS

IToBTOpEeHne
IUIAHUMETPUH:
Teopema o
MPONOPLUOHATBHBIX
otpeskax. [Tomobue




TPEYTrOJIbHUKOB

22

23

[ToBTOpEHME
MJIAaHUMETPUH:
Teopema Menenas.
PacueTsl B ceuenusix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUA
IUTAHUMETPHUH U
CTEpeOMETpUHn

Kontponbnas
pabora "AKCHOMBI
CTEpEeOMETPHHU.
Ceuenus"

24

Bzanmuoe
pacmoioKeHne
NpSIMBIX B
MIPOCTPAHCTBE.
CxkpemumBaronuecs
npsimele. [IpusHaku
CKPEITUBAIOIINXCS
MPSIMBIX.
[TapannensHbIe
MPSIMBIE B
MIPOCTPAHCTBE

25

Teopema o
CyIIIECTBOBAaHUU U
€MHCTBEHHOCTH
PAMOM




napajieaIbHON
JTAaHHOU MPSIMO1A,
MPOXOJIAIIEH uepe3
TOYKY ITPOCTPAHCTBA
U He JIe)Kalle Ha
JTAHHOM TIPSIMOM.
Jlemma o
MePECCUCHUH
napauieIbHbIX
MPSIMBIX
IUIOCKOCTBIO

26

[TapannensHOCTH
TpeX NPSIMBIX.
Teopema o Tpéx
napajuIeIbHbIX
npsaMeix. Teopema o
CKPEIINBAIOIINXCS
IPSIMBIX

27

28

[TapannensHoe
MIPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBa
napauieTbHOTO
MPOEKTUPOBAHHUS.
Nzobpaxenue
pasHbIX uryp B
napasieIbHON
MIPOSKITHN
entpanbuas
MPOEKIMsA. YTOII ¢




COHANpPaBJICHHBIMU
CTOpPOHaMU. YT0JI
MEX1y MPSIMbIMU

29

30

3amauu Ha
JI0Ka3aTelIbCTBO U
HCCIIeIOBaHUE,
CBSI3aHHBIE C
PacIoI0KeCHHEM
IPSIMBIX B
IIPOCTPAHCTBE

ITonsTus:
napajuieIbHOCTh
pSAMON 1
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[Ipn3nak
MapaJuIeIbHOCTH
psIMOM U
IIJIOCKOCTH.
CaolicTBa
NapauIeIbHOCTU
IpsIMOH U
IIJIOCKOCTH

31

I'eomeTpuueckue
3a7a4M Ha
BBIYMCIICHUE U
JI0KA3aTeIIbCTBO,
CBSI3aHHBIE C
MapaJyIeIbHOCTBIO




MPSIMBIX H
IUIOCKOCTEH B
MIPOCTPAHCTBE

32

33

[TocTpoenue
CeUYeHUS,
IIPOXOJAIIETO Yepes3
JAHHYIO MIPSIMYIO Ha
yepTexe u
napajuieIbHOTO
JIPYrou mpsiMOu.
Pacuér otHOIIEHUI
[TapannensHas
MPOEKIMS,
MIPUMEHEHUE ISt
MOCTPOEHUS
cedeHuil kyda u
napajuiejaenunesa.
CaoiicTBa
napasuiesenunena u
MIPU3MBI

34

[TapamtensHbIE
IJTIOCKOCTH.
IIpu3naku
napauieIbHOCTH
JIBYX IIJIOCKOCTEM

35

Teopema o
HapajelbHOCTH U
€IMHCTBEHHOCTHU
IUIOCKOCTH,




36

MPOXOIALIEH uepe3
TOYKY, HE
MIPUHAJICIKAIILYIO
JTAaHHOM IIOCKOCTH
U CIEJCTBUS U3 HEE

CaoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
napajuieIbHOCTH
MPSMBIX
MepECeUCHHs IPU
MEePECCUCHUH JIBYX
napauieIbHbIX
IIJIOCKOCTEN TpEThen

37

CBoiicTBa
napauieIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax
napauieIbHbIX
MPSIMBIX,
3aKTI0UEHHBIX
MEXIY
napajuieIbHbIMU
INIOCKOCTSIMH; O
MepECCUCHUH
IPSIMOM C IByMs
napauieIbHBIMU
IUIOCKOCTSIMH

38

IToBTOpEHME:!




teopema [Tudaropa
Ha [UIOCKOCTH

39

IToBTOpeHwue:
TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO
TpEYTroJIbHUKA

40

41

42

43

CgoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaJuleenuneaa

Boruncnenue s
OTPE3KOB B KyO€ U
IIPSIMOYTOJIBHOM
napajuleIeuIee
IlepnenaukynsapHoc
Tb NIPSIMOM U
IIJIOCKOCTH.
ITpusnax
HNEPHEHIUKYISIPHOCT
Y IIPSIMOM U
IUIOCKOCTH
[IepnieHquKyIsIpHOC
Th MPSIMOM U
IJIOCKOCTH.
[Tpuznax
NEPHEHIUKYISIPHOCT
U IPSIMOM U
IIJIOCKOCTH

bubmmoteka [IOK
https://lesson.edu.ru/lesson/e2d66506-5ed0-4ae4-baa4-
c067a73b6f7f?backUrl=%2F902.3%2F10%3Fclass%3
D10

44

Teopema o
CYILIIECTBOBAHHUH U

Bbubnuoteka LIOK
https://lesson.edu.ru/lesson/3c96e64f-e5dd-4349-ae50-



https://lesson.edu.ru/lesson/e2d66506-5ed0-4ae4-baa4-c067a73b6f7f?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/e2d66506-5ed0-4ae4-baa4-c067a73b6f7f?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/e2d66506-5ed0-4ae4-baa4-c067a73b6f7f?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/3c96e64f-e5dd-4349-ae50-9a97b00ea40a?backUrl=%2F902.3%2F10%3Fclass%3D10

45

46

47

48

49

CIMHCTBCHHOCTHU
MPSIMOM,
MPOXOJIAIIEH uepe3
TOYKY ITPOCTPAHCTBA
n
NEPIEHANKYIJIIPHON
K INIOCKOCTH
IInockoctu u
NEePHEHANKYIISPHbIE
HM NpsIMBIC B
MHOTOI'PaHHHUKAX

IT;mockoctu u
NEPIEHIUKYIIIPHBIC
UM TIpsSIMbIE B
MHOTOTpaHHHUKaX
[IepnienauKkymnsp u
HaKJIOHHAS.
ITocTpoenue
NEPIIEHIUKYJIIApa U3
TOYKH Ha MPSIMYIO
[lepnenaukynsp u
HaKJIOHHA.
[TocTpoenue
NEPIEHIUKYIIApa U3
TOYKH Ha IMPSIMYIO
Teopema o Tpéx
NEPIEHUKYIIpax
(mpsimast u
oOparHast)

9a97b00ea40a?backUrl=%2F902.3%2F10%3Fclass%3
D10

bubmuorexa [JOK
https://lesson.edu.ru/lesson/0e8696ac-41f9-482e-878a-
03606ded96f4?backUrl=%2F902.3%2F10%3Fclass%3
D10

bubnuoreka [IOK
https://lesson.edu.ru/lesson/c09169c4-3c44-4f0c-86eb-
7e6f30f6bc89?backUrl=%2F902.3%2F10%3Fclass%3
D10

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/6807619f-23ea-4del1-9b0a-
c2d7a06fd7c2?backUrl=%2F902.3%2F10%3Fclass%3
D10



https://lesson.edu.ru/lesson/0e8696ac-4ff9-482e-878a-03606ded96f4?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0e8696ac-4ff9-482e-878a-03606ded96f4?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0e8696ac-4ff9-482e-878a-03606ded96f4?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c09169c4-3c44-4f0c-86eb-7e6f30f6bc89?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c09169c4-3c44-4f0c-86eb-7e6f30f6bc89?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c09169c4-3c44-4f0c-86eb-7e6f30f6bc89?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6807619f-23ea-4de1-9b0a-c2d7a06fd7c2?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6807619f-23ea-4de1-9b0a-c2d7a06fd7c2?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6807619f-23ea-4de1-9b0a-c2d7a06fd7c2?backUrl=%2F902.3%2F10%3Fclass%3D10

Teopema o Tpéx

HEePIEeHIUKYIIsIpax
50
(mpsimast 1
obpatHas)
Yron mexny
51 CKPEILIMBAIOIINMUCS
IPSIMBIMU
ITouck
HEPIEHIUKYIAPHBIX bubmiorexa LIOK
52 HPAIMBIX ¢ MOMOIITBIO https://lesson.edu.ru/lesson/8ecf21e1-558a-4d76-97b9-
ccadlac2576e?backUrl=%2F902.3%2F10%3Fclass%3
HEPIEHINKYIAPHBIX D10
MJIOCKOCTEH
bu6mmoreka [IOK
53 OproroHansHOe https://lesson.edu.ru/lesson/2e2d63ff-bc31-41b6-9bed-
IIPOEKTUPOBAHUE ab7a26e78799?backUrl=%2F902.3%2F10%3Fclass%3
D10
[TocTpoenue
ceueHuil Kyoa,
[IPU3MBI, bubmmorexa [JOK
54 MIPaBUIILHOMN https://lesson.edu.ru/lesson/f0d03b5e-d619-4f5f-80e3-
UpaMU/IbI € 4cd84937231d?backUrl=%2F902.3%2F10%3Fclass%3
TIOMOIILIO D10
OPTOTrOHAJILHOU
MIPOEKIIUHA
[TocTpoenue
ceueHuit Kyoa,
55 MPU3MBI,
MPaBUIIbHOMN

ImUupaMuIbl C



https://lesson.edu.ru/lesson/8ecf21e1-558a-4d76-97b9-cca41ac2576e?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/8ecf21e1-558a-4d76-97b9-cca41ac2576e?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/8ecf21e1-558a-4d76-97b9-cca41ac2576e?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2e2d63ff-bc31-41b6-9bed-ab7a26e78799?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2e2d63ff-bc31-41b6-9bed-ab7a26e78799?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2e2d63ff-bc31-41b6-9bed-ab7a26e78799?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f0d03b5e-d619-4f5f-80e3-4cd84937231d?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f0d03b5e-d619-4f5f-80e3-4cd84937231d?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f0d03b5e-d619-4f5f-80e3-4cd84937231d?backUrl=%2F902.3%2F10%3Fclass%3D10

MIOMOIIbIO
OPTOTrOHAJILHOU
MPOEKLINUU

56

57

58

59

60

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEIIbHO
MJIOCKOCTH.
ITimockoct
CHUMMETpPHUH B
MHOTOIPAaHHHUKAX

[Ipn3nak
NEePHEHANKYJISIPHOCT
Y NPAMON 1
IUIOCKOCTH KakK
CJIEJICTBUE
CUMMETPUU

IIpaBunbHbBIE
MHOT'OTPAHHUKH.
Pacuér paccrosinuii
OT TOYKH 10
IIJIOCKOCTH

[IpaBunbHbIE
MHOT'OT'PAaHHUKH.
Pacuér paccrosinuii
OT TOYKH 10
IIJIOCKOCTH

Crioco0bl ONyCTHTH
HEPHEHIUKYIISAPBL:
CUMMCTpPUs, CABUT

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/b067d3cd-d740-4c96-b4ef-
52e861a0db03?backUrl=%2F902.3%2F10%3Fclass%3
D10



https://lesson.edu.ru/lesson/b067d3cd-d740-4c96-b4ef-52e861a0db03?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/b067d3cd-d740-4c96-b4ef-52e861a0db03?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/b067d3cd-d740-4c96-b4ef-52e861a0db03?backUrl=%2F902.3%2F10%3Fclass%3D10

TOYKH T10
napasuieIbHON
pAMOM

61

Casur 110
HelapaJuleIbHON
IIPSIMOM, U3MEHEHHUE
paccTosHui

62

Kontponbnas
pabora "B3aumuoe
pacrosoxeHue
TPSIMBIX |
IIJIOCKOCTEH B
npocTpaHcTse"

63

64

65

[ToBTOpEHME: yroa
MEXIY IPSIMBIMHU Ha
IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYrOJIbHUKE,
TeopeMa KOCUHYCOB

IToBTOpEHME: yroia
MEXIY
CKPELIUBAIOIIMMUCS
MPSIMBIMH B
IIPOCTPAHCTBE
I'eomeTpuueckue
METO/IbI
BBIYMCIICHUS YIJIa
MEXy NPSIMBIMU B




MHOTI'OIrpaHHHUKax

66

67

68

JIByrpaHHbIi yroJ.
CBoiicTBO

JIMHEVHBIX YIJIOB
JIBYTPAHHOIO yTJia
[leprieHaAuKyIsIpHBIE
IUIOCKOCTH.
CBoiicTBa B3aHMHO
NEePIEHINKYIISIPHBIX
IUIOCKOCTEH

[Tpuznak
NEePHEHIUKYISIPHOCT
7 TNIOCKOCTEM;
Teopema O IpsIMoi
MIePECEUCHHS IBYX
IUIOCKOCTEH
NEepPHEHANKYISIPHBIX
TpEeThel MIOCKOCTH

69

[IpssmMoyTOIBHBII
napajuleJenumnesn;
Ky0; u3mMepeHus,
CBOMCTBA
IPSIMOYTOJIBHOTO
napajuiesenuneia

bubnuoreka [IOK
https://lesson.edu.ru/lesson/136e7c9a-20fa-44c5-96ee-
4¢c5e6fc83063?backUrl=%2F902.3%2F10%3Fclass%3
D10

70

Teopema o
JIHaroHaau
MPSIMOYTOJIBHOTO
Hapannenennnena 158
CIIEACTBHUE U3 HEE

bu6nuorexa LIOK
https://lesson.edu.ru/lesson/b134fd46-0bb1-462c-9482-
78d60e2a7fe2?backUrl=%2F902.3%2F10%3Fclass%3
D10



https://lesson.edu.ru/lesson/136e7c9a-20fa-44c5-96ee-4c5e6fc83063?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/136e7c9a-20fa-44c5-96ee-4c5e6fc83063?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/136e7c9a-20fa-44c5-96ee-4c5e6fc83063?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/b134fd46-0bb1-462c-9482-78d60e2a7fe2?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/b134fd46-0bb1-462c-9482-78d60e2a7fe2?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/b134fd46-0bb1-462c-9482-78d60e2a7fe2?backUrl=%2F902.3%2F10%3Fclass%3D10

71

72

Crepeomerpuueckue
Y TIPHUKJIaTHBIC
3a/1a4M, CBSI3aHHBIC
CO B3aMMHBIM
pacHoIoKEHHEM
MPAMBIX U
IUIOCKOCTH

[ToBTOpEHHE:
CKpELIMBAIOIIHNECS
NpsIMBIE,
napajujieibHble
IJIOCKOCTH B
CTaHIapTHBIX
MHOTOTpaHHUKAaX

73

[Tapa napannenbHbIX
IJIOCKOCTEH Ha
CKPEITUBAIOIINXCS
MPSAMBIX,
paccrosiHue MEXITy
CKPELIMBAOIINMUCS
PSIMBIMU B
MPOCTBIX CUTYAUAX

74

Paccrosame ot
TOYKH J0
IUIOCKOCTH,
paccTosiHuE OT
IPSAIMOH 10
IJIOCKOCTH

75

Brruncnenue




76

77

78

79

80

pacCTOSIHUN MEXIY
CKPEIIMBAIOIIUMUCS
HPSIMBIMU C
MOMOIIbIO
NEePIeHIUKYIIPHON
TUIOCKOCTH
TpéxrpanHslii yrom,
HEPaBEHCTBA IS
TPEXTPaHHBIX yTJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB
Y CHHYCOB JUJIS
TPEXIPAHHOIO yIJIa
DJIEMEHTHI
ceprueckoi
TCOMETPHH:
reoJIe3NICCKUe
JUHUU Ha 3emiie

KonTponbHas
pabota "Yribl U
paccrosiHus"

Cucrematuzanus
3HAHUMN
"MHOrorpaHHuK u
€ro PJIEMEHTHI"

ITnpamupa. Buaer
UpaMuL.
IIpaBunbHas
nupamuia




81

[Ipusma. Ilpamas u
HAKJIOHHAs IPU3MBI.
ITpaBwibHas nmpusma

82

[Ipssmon
napajuleeuIe,
IIPSAIMOYTOJIBHBIN
napajuleJenuIen,
Ky0

83

Brimykiisie
MHOTOTpaHHUKH.
Teopema Ditnepa

84

Breinykisie
MHOTOTpaHHUKH.
Teopema Ditnepa.
IIpaBunbHbIE U
MOJTyTIpaBUJIbHbBIE
MHOTOTPaHHUKHU

85

86

Kontponbnas
paborta
"MHororpaHHuku"

[lonsTne BexkTOpa Ha
IJIOCKOCTH U B
IIPOCTPAHCTBE

bu6nunorexa LIOK
https://lesson.edu.ru/lesson/678a343d-ded8-4a22-8389-
8e2034db9a48?backUrl=%2F902.3%2F10%3Fclass%3
D10

87

CymMma BEKTOpOB

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/881989e2-4f14-46dc-8c90-
72cb84041ha9?backUrl=%2F902.3%2F10%3Fclass%3
D10

88

Pa3znocts BEKTOpOB

Bbubnuorexa LIOK



https://lesson.edu.ru/lesson/678a343d-ded8-4a22-8389-8e2034db9a48?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/678a343d-ded8-4a22-8389-8e2034db9a48?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/678a343d-ded8-4a22-8389-8e2034db9a48?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/881989e2-4f14-46dc-8c90-72cb84041ba9?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/881989e2-4f14-46dc-8c90-72cb84041ba9?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/881989e2-4f14-46dc-8c90-72cb84041ba9?backUrl=%2F902.3%2F10%3Fclass%3D10

89

IIpaBuio
napasuiesenumneia

https://lesson.edu.ru/lesson/31432603-466¢c-47af-94d5-
36386283556a?backUrl=%2F902.3%2F10%3Fclass%3
D10

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/59a52e05-c863-498c-b3d0-
6f401cdlcd32?backUrl=%2F902.3%2F10%3Fclass%3
D10

90

YMHOXKEHNE
BEKTOpa Ha YUCIIO

bu6mmoteka [IOK
https://lesson.edu.ru/lesson/5116e539-13f5-4694-8293-
068287298¢94?backUrl=%2F902.3%2F10%3Fclass%3
D10

91

Paznoxenue
BEKTOpa 1o 0azucy
TpEX BEKTOPOB, HE
JIeXKaIIUX B OJHOM
MIIOCKOCTH

92

CxkansipHoe
MIPOU3BEJICHUE

93

94

95

Brruncienue yria
MEXIY BEKTOpaMHU B
MIPOCTPAHCTBE

[Ipocreiimme 3amaun
C BEKTOpaMu
[Ipocreiimme 3amaun
C BEKTOpaMu

96

97

[Ipocreiimue 3anaun
C BEKTOpamu
[Ipocreiimme 3a1aun
C BEKTOpamu



https://lesson.edu.ru/lesson/31432603-466c-47af-94d5-36386283556a?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/31432603-466c-47af-94d5-36386283556a?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/31432603-466c-47af-94d5-36386283556a?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/59a52e05-c863-498c-b3d0-6f401cd1cd32?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/59a52e05-c863-498c-b3d0-6f401cd1cd32?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/59a52e05-c863-498c-b3d0-6f401cd1cd32?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/5116e539-13f5-4694-8293-068287a98c94?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/5116e539-13f5-4694-8293-068287a98c94?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/5116e539-13f5-4694-8293-068287a98c94?backUrl=%2F902.3%2F10%3Fclass%3D10

O060061EHNE U
98 CUCTEMAaTH3ALUAA 1
3HAHUI

O060061EeHNE U

99 CUCTEMATH3ALUS 1
3HAHUI
HroroBas

100 1
KOHTPOJIbHAs paboTa
HroroBas

101 1

KOHTpOJIbHAs paboTa

O06o0061IEHNE U

102 CHCTeMaTH3aIUs 1
3HAaHUHU
OBIIEE KOJIMYECTBO
YACOB IIO 102

[NPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpo/bHBI
0 e padoThl

IIpakTHYecku
e padoThl

Jara
H3y4YeHH
s

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsbl

[ToBTOpEHME TEMBI
"Koopaunatst
BEKTOpa Ha
TIJIOCKOCTH U B
npocTtpaHctae"

[ToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHME TEMBI

"Brruncnenue yria
MEX/1y BEKTOpaMu

B IIpocTpaHcTee”

[ToBTOpEHME TEMBI
"VpaBHeHHe
MIPSIMOH,
MPOXOJIAIIEH uepe3
JIB€ TOYKH"
YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
YpaBHEHUE
IIJIOCKOCTH B
OTpe3Kax




YpaBHeHue
IJIOCKOCTH,
HOpMaJib,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

Bekropnoe
MIPOU3BEJICHUE

JInneinsie
HEpPaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOBAHU
e

JInnaeinsie
HEpPaBEHCTBA,
JIMHEHHOE
MIpOrpaMMHUpPOBaHU
e

10

AHanuTHdeckue
METOMBI pacyéra
yIiia MeXIy
MPSIMBIMU B
MHOT'OIpaHHUKaX

11

AHanuTH4ecKkue
METObI pacyéra
yIiia MeXIy
IUIOCKOCTSIMU B
MHOTOIpaHHUKaX

12

dopmyna

bu6mmorexal [OK




paccTosIHUS OT
TOYKH JIO
TUTIOCKOCTH B
KOOpAMHATaX

https://lesson.edu.ru/lesson/a0aef458-a054-4bcb-9163-
f15fae95e212?backUrl=%2F902.3%2F11%3Fclass%3D
11

13

Haxoxnenue
paccTosHuM OT
TOYKHU JI0
IJIOCKOCTH B KyOe

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/444333d5-1826-4fed-a99d-
af8588b69131?backUrl=%2F902.3%2F11%3Fclass%3
D11

14

Haxoxnenue
paccTosIHuM OT
TOYKH JI0
IIJIOCKOCTH B
MPpaBUIbHOMN
nupamMujie

bubmuoreka [JOK
https://lesson.edu.ru/lesson/765623bc-bd0a-4f24-bba3-
54f429d08b27?backUrl=%2F902.3%2F11%3Fclass%3
D11

15

KoHntponbHas

paborta

HA
HaJIUTHYECKAs

reomeTpus”

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
MHOTOTPaHHUKHU

17

18

Ceuenus
MHOTOTPaHHUKOB:
METOI CIIEIOB

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIC
IJIOCKOCTH,



https://lesson.edu.ru/lesson/a0aef458-a054-4bcb-9163-f15fae95e212?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a0aef458-a054-4bcb-9163-f15fae95e212?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a0aef458-a054-4bcb-9163-f15fae95e212?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/444333d5-1826-4fed-a99d-af8588b69131?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/444333d5-1826-4fed-a99d-af8588b69131?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/444333d5-1826-4fed-a99d-af8588b69131?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/765623bc-bd0a-4f24-bba3-54f429d08b27?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/765623bc-bd0a-4f24-bba3-54f429d08b27?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/765623bc-bd0a-4f24-bba3-54f429d08b27?backUrl=%2F902.3%2F11%3Fclass%3D11

MEepPECCUCHUS
MPSMBIX U
IJIOCKOCTEH

19

[TapannensHble
IIpSIMBIE U
IJIOCKOCTH:
napasuieNbHble
ceueHus

20

[TapannensHble
MpsIMBbIE U
IJIOCKOCTH: Pacy€T
OTHOIIICHUI

21

[TapannensHble
NIpSIMBIE U
IJIOCKOCTH: YIJIbI
MEXy
CKpEUIMBAIOIIUMHUC
S IPSIMBIMH

22

[IepnenquKynspHsI
€ IpsIMbIE U
IUIOCKOCTH:
CTaHJIapTHBIE TTapbl
MEPIICHAUKYIISIPHBI
X IJIOCKOCTEN U
MPSIMBIX,
CUMMETPUU
MHOTOTPAaHHUKOB

23

[lepneHquKyIsApHbI
€ IIpsIMBIC U




IJIOCKOCTH:
TeopeMa O Tpex
MePIeHIUKYIIApax

24

[lepnenuKynspHbI
€ IpsIMBIE U
IJIOCKOCTH:
BBIYHCIICHUS UTMH
B MHOT'OTpaHHUKAaX

25

26

27

[ToBTOpEHue:
IO/
MHOTOYTOJIbHUKOB,
dbopMyIbl 15
IUIOIAIeH,
COOOpaxeHus
noaoous

[ToBTOpEHue:
IJI0LIAIA
MHOT'OYT'OJIbHUKOB,
bopmyIbl 1715
TIOIIAACH,
COOOpaKeHHS
noaoous

IToBTOpEHME:
TUTOINAAN
MHOTOYTOJIbHUKOB,
dbopMyIbl 15t
IUIOIIAJICH,
COOOpaKEeHHS
nmoxoous




28

29

[lmomanau ceuenunii
MHOTOTPaHHUKOB:
IO
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTH,
COOOpaxeHUs
nogoous

IImomanu ceuennii
MHOT'OTPaHHUKOB:
IUIOILA TN
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTy,
COOOpaxeHus

o 00us

30

KoHntponbHas
paborta
"[ToBTOpEHME:
MHOT'OTPaHHUKH,
CeueHus
MHOTOTPaHHUKOB'

31

OO0OBéM Tena.
O0BeM
MPSIMOYTOJIBHOTO
napajuieNienunea

bubmuoreka [JOK
https://lesson.edu.ru/lesson/ab1010fd-ec08-4f2a-8e0a-
480b0022db76?backUrl=%2F902.3%2F11%3Fclass%3
D11

32

3agauu 00
YABOCHHUH Ky0a, O
KBaJparype Kyoa;

bubmuoreka [JOK
https://lesson.edu.ru/lesson/b00beld4-540c-453d-a609-
61de8c05ba597backUrl=%2F902.3%2F11%3Fclass%3



https://lesson.edu.ru/lesson/ab1010fd-ec08-4f2a-8e0a-480b0022db76?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/ab1010fd-ec08-4f2a-8e0a-480b0022db76?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/ab1010fd-ec08-4f2a-8e0a-480b0022db76?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b00be1d4-540c-453d-a609-61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b00be1d4-540c-453d-a609-61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3D11

O TPUCCKIMU yTIJIa

11

33

CrepeoMeTpHriecK
ue 3a/1a4u,
CBSI3aHHBIC C
00BEMOM
MPSIMOYTOJIBHOTO
napasuiefienuneaa

bubmuorexa [JOK
https://lesson.edu.ru/lesson/b00beld4-540c-453d-a609-
61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3
D11

34

[TpuknagHeie
3a71a4M, CBSI3aHHbIC
C BBIYUCJICHUEM
00béMa
MPSIMOYTOJIBHOTO
napajuienenumena

35

36

O06bEM npsiMoit
TIPU3MBI

CrepeomMeTrpuueck
ue 3a/1a4H,
CBSI3aHHBIE C
BBIUUCIICHHEM
00BEMOB MPSAMOI
TIPU3MBI

37

38

[Tpuxnagaeie
3aJ1a4uM, CBSA3aHHbIE
¢ 00bEMOM TIPSIMOM
MIPU3MBI

Brraucnenue
00BEMOB TeJI ¢
IIOMOIIIBIO
OIPEIEIIEHHOTO



https://lesson.edu.ru/lesson/b00be1d4-540c-453d-a609-61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b00be1d4-540c-453d-a609-61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b00be1d4-540c-453d-a609-61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3D11

unTerpana. O0bém
HaKJIOHHOH
MIPU3MBI

39

Brruncienue
00BEMOB TEJI C
IIOMOIIILIO
OIPEIEIEHHOTO
unTerpana. Oobém
MUPAMUJIBI

40

®dopmyna oobEma
MTUPAMUIBL.
OTtHo1IeHHE
00BbEMOB NMUPAMHU]]
C 00LINM yTJIOM

41

®opmyna oobEma
MU PAMUJIBL.
OTHoeHue
00BEMOB MUPaAMU]L
C 00LINM yTJIOM

42

43

CrepeomeTrpuueck
W€ 3a7a4H,
CBSI3aHHBIE C
o0BEMaMHu
HaKJIOHHOM
MIPU3MBI
CrepeomeTpuueck
W€ 3a7a4H,
CBSI3aHHBIE C
o0BEMaMu




ImrupaMuabl

44

[Tpuxnagaeie
3aJla4H 110 TEME
"O0BéMbI TENT",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

45

IIpukianueie
3a/1a4u 10 TEME
"O0BéMBI TEN",
CBSI3aHHBIC C
00BEMOM
MTUPAMHU/TBI

46

[IpumeHeHue
00BEMOB.
Breraucnenue
paccTosiHusA 10
IIOCKOCTH

47

KoHntponbHas
pabota "O0bEM
MHOIOrpaHHHuKa"

48

Huwmmaapuyeckas
MMOBEPXHOCTb,
oOpasyromue
HWIAHAPUYECKON
IIOBEPXHOCTH

bu6mmorekxa [JOK
https://lesson.edu.ru/lesson/b00beld4-540c-453d-a609-
61de8c05ba597backUrl=%2F902.3%2F11%3Fclass%3
D11

49

Humuaap. Hpsmoi
KpYroBou

bubmuoreka [JOK
https://lesson.edu.ru/lesson/b00beld4-540c-453d-a609-
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LHATTUHP.
ITmomane
MMOBEPXHOCTH
HUAJTUHIpA

61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3
D11

50

51

52

53

54

Konunueckas
MMOBEPXHOCTb,
oOpa3ymoiue
KOHHYECKOM
MTOBEPXHOCTH.
Konyc
Ceuenue KoHyca
IUIOCKOCTBIO,
napasuiebHON
IUIOCKOCTH
OCHOBaHHS

VY ceu€HHbI KOHYC.

N306pakenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB

ITomane OOKOBOI
MMOBEPXHOCTU U
MOJIHOMN
MMOBEPXHOCTHU
KOHYyca

ITmomane OOKOBOI
MMOBEPXHOCTU U
MOJTHOMN
MMOBEPXHOCTHU

bubmuorexka [JOK
https://lesson.edu.ru/lesson/b00beld4-540c-453d-a609-
61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3
D11
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KOHyca

55

CrepeoMeTpHriecK
Y€ 3a/1ayu Ha
JI0Ka3aTesIbCTBO U
BBIYHCIICHHE,
MMOCTPOCHUEM
CceYeHUM
UWIMH]IPA, KOHYyCca

bubmuoreka [JOK
https://lesson.edu.ru/lesson/b00beld4-540c-453d-a609-
61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3
D11

56

57

CrepeomeTrpuueck
ue 3a7iauu Ha
JI0Ka3aTeJIbCTBO U
BBIYMCIICHHE,
MIOCTPOECHUEM
CEYCHUI
LUJIUHpPA, KOHYCa
[TpuknagHeie
3a/1a4uu, CBA3aHHbIE
C HWINHAPOM

58

[TpuknagHeie
3a71a4M, CBSI3aHHbIC
C UMJIMHIIPOM

59

60

Cdepa u map
[Tepeceuenue
cdepsl U mapa c
IJIOCKOCTBIO.
Kacanue mapa u
chepsr
IJIOCKOCTRIO. Bun
1 U300pakeHne
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mapa

61

[Tepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cepsl
IJIOCKOCTBIO. By
1 U300pakeHUE
mapa

62

YpaBHenwue chepsi.
[Tnomane chepsr u
e€ yacrtei

63

64

Cummetpust cepsr
W 1rapa
CrepeomMeTrpuueck
ue 3a7aud Ha
J0Ka3aTeNbCTBO U
BBIYHCIICHUE,
CBSI3aHHBIC CO
cdepoil u mapom,
MMOCTPOCHHUEM UX
CEYEHUM
MJIOCKOCTBIO

65

CrepeomeTpuueck
ue 3a/1a41 Ha
JI0Ka3aTeNbCTBO H
BBIYHCIICHUE,
CBSI3aHHBIE CO
cdepoit u mapom,




MMOCTPOCHUEM UX
CeueHu!
IUIOCKOCTBEO

66

[Tpuxnagseie
3a/1auu, CBA3aHHBIC
co ctepoit u
mapom

67

[ToBTOpEHue:
OKPY>KHOCTb Ha
IIJIOCKOCTH,
BBIYUCIICHUS B
OKPY>KHOCTH,
CTaHJapTHbIE
noo0us

68

Pazmunsblie
KOMOMHAIINHU Te
BpalIeHUs U
MHOT'OTPaHHUKOB

69

3aga4u o Teme
"Tena n
MTOBEPXHOCTH
BpaiieHus"

70

3agauu 1o TeMe
"Tenau
MTOBEPXHOCTH
BpateHus"

71

KonTposnbnas
pabora "Tena u
MTOBEPXHOCTHU




BpaieHus"

72

73

O0BEM muIMHIpA.
Teopema 06
00BEME IPSAMOTO
WIAH]IPA
Brrancnenue
00BEMOB TETI ¢
ITOMOIILIO0
OITPENIEIIEHHOTO
unrerpaia. O0bEM
KOHYca

74

75

ITmowaau OOKOBOI
M TIOJTHOM
MMOBEPXHOCTH
KOHYca

CrepeomMeTrpuueck
ue 3a/1a4H,
CBA3aHHBIC C
BBIYUCIICHUEM
00BEMOB
LUIMHApPA, KOHyCca

76

[Tpuxnagaeie
3aJIa4M [0 TeMe
"OO0BEMBI U
TUIOIIA TN

noBepxHocTel Ten"

77

O06bEM mapa u
IIIaPOBOTO CEKTOpA.
Teopema 06




o0BEMeE mapa.
[Tnomane chepsr.
CrepeoMeTpHriecK
ue 3a/1a4H,
CBSI3aHHBIE C
BBIUUCIICHUEM
00BEMOB Mmapa,
IapOBOTO
CerMEHTAa U
IIapOBOTO CEKTOpa

78

79

IIpukianueie
3aJ1a4¥ 110 TEME
"O0BéMBI TEN",
CBSI3aHHBIE C
00BbEMOM 11apa U
TJIOMIA/IBbI0 cephl.
CooTHouieHus
MEXy TUIOIAIIMU
IIOBEPXHOCTEU U
o0bEéMaMu
MOAOOHBIX TEJ

ITomoOHBIE TENA B
MIPOCTPAHCTBE.
N3meHeHne
o0BEMa npu
o100HH.
CrepeomeTpuueck
W€ 3a1a4M,
CBSI3aHHBIE C




BBIYMCIICHHEM
00BEMOB TeJI U
IIoIaaei

MOBEPXHOCTEH

80

KoHntposbHas
pabota "ITnomanu
MIOBEPXHOCTHU H
00BEMBI KPYTIIBIX

TCI

81

82

JBro>xeHus
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JBH)KEHUS U
paBeHCTBO (uryp.
O6mue cBoiicTBa
NBIDKCHUHU

Bunwl nBukenuit:
rapajuleIbHbII
IIEPEHOC,
LIEHTpaJIbHAas
CUMMETpHUS,
3epKaJIbHast
CUMMETpHUS,
ITIOBOPOT BOKPYT
IpsAMOI

83

[IpeobpazoBanms
nogoOus. [Ipsimast
u chepa Ditnepa

84

I'eomerpuueckue




3aJa4ud Ha
IIPUMEHECHUC
JABHKCHU A

85

KoHntposbHas
pabota "BekTopsl B
npocrpaHncrae”

86

87

Oo6o61aromiee
nosropenue 11
MMOHSTUHN U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTH3alUs
3HAHUM:
"IlapamienbHOCTD
MPSMBIX U
IIJIOCKOCTEN B
npocrpaHcrae”

O06o0maromee
nosropenue 11
MOHSTUHI U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3anus
3HaHUM: "BekTopbl
B ITpocTpaHcTBE"

88

O6o0maromiee
noBtopenue 11




89

MOHSTUHI U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEeMaTH3alUs
3HaHUM: "BekTopbl
B IIpocTpaHcTBE"

Oo6o61aromiee
noBtopenue 11
MOHATUHN U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTH3aIus
3HaHuii: "OobeM
MHOIOrpaHHHUKa"

90

91

Ob6o061matonee
noBtopenue 11
MMOHSITUH U
METOJ0B Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3alus
3HaHuii: "OobeM
MHOT'OrpaHHHUKa"

Oo6o06maromee
nosropenue 11
MOHATUN U

METOJIOB Kypca




92

reomerpun 10-11
KJIaCcCOB,
cucreMaTu3anus
sgagui: "Ilnomaan
IIOBEPXHOCTU U
00BEMBI KPYTIIBIX

Ten"

Oo6o61aromiee
noBtopenue 11
MOHATUH 1
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHCTEMAaTHU3aIHs
sHaHui: "[lmomann
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

TCI

93

Wtorosas
KOHTpPOJIbHAS
pabora

94

HUtorosas
KOHTPOJIbHASI
paborta

95

[ToBTOpEHME,
000011IeHHE U
CHUCTEMATHU3ALA
3HaHUH

96

Hcropus pasButus

bubmuoreka [JOK




97

CTEPEOMETPUHN KaK
HAyKd U €€ POJIb B
pa3BUTUHU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEPEOMETPUH KaK
HAYKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

https://lesson.edu.ru/lesson/b00beld4-540c-453d-a609-
61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3
D11

bubmuoreka [JOK
https://lesson.edu.ru/lesson/b00beld4-540c-453d-a609-
61de8c05ba59?backUrl=%2F902.3%2F11%3Fclass%3
D11

98

Hcropus passutus
CTEPEOMETPUH KaAK
HayKH U €€ poJib B
pa3BUTUHU
COBPEMEHHBIX
VH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pasButus
CTEPEOMETPUU KaK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
VMHXCHEPHBIX U
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KOMITbIOTEPHBIX
TEXHOJIOTUN

100

101

102

Hcropus passutus
CTEpPEOMETPUH KaK
HayKHU U €€ poib B
pa3BUTHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI1

Hcropus pasButus
CTEPEOMETPUH KaK
HAYKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
VMHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Ucropus pazsutus
CTEPEOMETPUHN KaK
HAyKH U €€ poJIb B
pa3BUTHH
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOI'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEJCTBHS M3 HHUX IMPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccupumupoBare B3aMMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPAaHHBIA YroJ, TpaHH ABYTPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIiia, IpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHTbl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHbBIE BHJbl MHOIOIPaHHUKOB (IMpamulia, HpPU3MA,
' IPSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas NIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIEI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METO/I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYD:
BU/| CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXXJAECHUWE T'€OMETPHUECKUX BEIUYMH MO oOpasiam
WIA aITOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIUTUYECKAE METOMBI TPH
7.12 pEelIeHNH  CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUH MEXIy ABYMs TOYKAMH, OT TOYKH IO TPSMOH, OT TOYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemate 3a7aun Ha HAaXOXJAEHUWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHHIE AHAIUTUYECKAE METOMBI TPH

pELIEHNH CTaHJApPTHBIX MAaTEMaTHYECKMX 3a7ad Ha BBIYHCICHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMHA, MEXIY NPSIMOM M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
TUIOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Qurypax, mpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (akThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 [TpumensaTh mpocTeidiine NporpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECCKHX 33124
719 [TpuBOANTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PAcIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTydeHHbIE 3HAHUS HA MPAKTUKE: aHAJHU3UPOBATH peasbHBIC
CUTYallMd U MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MTOUCKA PEIICHUS
MaTeMaTHYeCKu CHOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara aireOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMETPUUECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: IMIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIAapOBOH CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TNl  BpalleHus,




TreOMETPUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTPDAaHHUK, BIMCAaHHBIH B chepy U
OMHCAHHBIN OKOJNIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHS MEXKIY IIOMAJISIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (QUrypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (QUTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS Tl
BpallleHus

W3Brekatb, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TeOMETpUYecKUX (GuUrypax, IMpeAcTaBICHHYI0 Ha
YepTeKax U pUCyHKax

[IpumeHsTh reoMeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aja4, MPENONaraliiX HECKOJIbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCiIo, OGT)HCHHTI), KaKNUMH CBOI71CTB3,MI/I OHHU
o0ramaroT

HpI/IMeHHTL IMpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHHUHN BCKTOPOB

6.16

OHCpI/IpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWMHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YI'oJl
MCKAY BCKTOpPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiiye reoMeTpuyecKkue 3ajauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJa

6.20

Pemrats 3aJa4u  Ha JOKa3aTCJIbCTBO MAaTCMATHUYCCKUX OTHOIIEHUHA U
HAaXOXIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa311;aM W aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METObI npu pPEeUICHU A CTaHAapTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKHU3HHU, paCllO3HABATh MMPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECTUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHMe  3aJayd,  CBA3aHHbBIE C  HAXO0XJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe pacnosioskeHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAOIINECS, TapajlIe/IbHbIE
U CcKpemuBampomuecs mnpsmble. [lapamienpHOCTh MNpsAMBIX U IUIOCKOCTEM B
IIPOCTPAHCTBE: MapajljIesIbHbIE NpPsSMble B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpsIMBIX, MapajuIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTJIBIC COHAIpPaBICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬁpHOCTB HpﬂMOfI N IUIOCKOCTU: MCPHCHAUKYIISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUNIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOK JI0 TUIOCKOCTH, TPOCKIUs PUTYpHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsipax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN Mapajenenumnes] u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHWE IUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPaHHMKA, IIpaBWIbHAs I@IpU3Ma M IpaBWIbHAs INHpPaMHUAA,
npaBUiIbHAs TPEYroyibHAs MUpaMKJia U MPaBWIbHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbBHO TOYKH, HpHMOfI, IIIIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHOW MUPAMHBI, TE€OpEMa O IUIOLIAJAN YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIoaas MOBEPXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa u KoHyca
KomOuHarmu Ten BpaleHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y IUIOLIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBuiio mapautenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronpHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEeKTOPHBIN METO/I MPU PEIICHUHA TEOMETPUUYECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHIMH: OIpEICICHHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, TNPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTHYECKYI0  MPAaBWIBHOCTh  PACCYKICHHI, YMEHHE OIEPUPOBATH
MOHATHUAMU:. MHOXECTBO, IMOAMHOKCCTBO, OIICpallii HaJl MHOXCCTBAMMU;
YMEHHE UCIOJB30BaTh TCOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha MIOCKOCTH, YMEHUE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 00Iunit
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTeneHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, TreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIbBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayYKH U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
¢byHKLMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUN (YHKIMH, HAaXOAUTh ypaBHEHHME KacaTelbHOH K rpaduky
(GyHKIIMM; YMEHHE HaxOJIUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

NOMOIIBIO AU PepeHInaNbHBIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, IMOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHuH 331a4 M3 APYruX y4eOHBIX NPEIMETOB M 3ahad U3 PealbHOM
KU3HHU; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAHMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe H3BIEKaTh, MHTEPIPETHPOBATH
nH(pOpMalLnIo, NPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C [OMOIIBIO TabmMIl W JAuarpaMM; HUCCIEN0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TIPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCCIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNb30BAaHHEM TpaQHUUECKUX METOJIOB; IMPHMEHSTh
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, pACIpelelieHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIpPEICICHUN IS PEUICHUs 3a]ay;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUCTAHU,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBaTb IOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NCPHNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTeﬁ, yrojia MeExKAay IIpPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, UWIHHIpPa, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue omnepupoBaTh  TOHSATHSIMH: JIBDKGHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILCHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAJh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TApaUIeNICUIeIa, TUPAMUIBI, TPU3MBI, [THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ n KOOp)II/IHaTHI:Jﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIA pCIICHUA 3a/la4r,; IOHUMaHHUC
SHAYUMOCTH MATCMATUKH B HU3Y4YCHHU TPHUPOAHBIX U 06HI€CTB€HHI>IX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClioO3HaBaThb TIIPOABJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypallbHOW CcTerneHu. JeHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI TMHEWHBIX YpaBHEHUI. OnpeeTuTeh MaTPHIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHHIO (GYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: ajiredpa 1 Hayajla MaTeMaTHYECKOTO aHAlIM3a, TEOMETPHUSI.
['eomerpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmorexa IIOK






